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(54) INK RESIDUE DETECTOR FOR INK STORAGE MEANS 

(57)Abstract: 

PURPOSE: To realize a reduction in size of an apparatus 
having high detecting sensitivity, high reliability of ink 
residue decision and no change of quality by applying a 
driving voltage to a first piezoelectric member by a 
driving circuit to deform it, and detecting a 
counterelectromotive force obtained by deforming a 
second piezoelectric member by a pressure wave 
generated in ink between first and second piezoelectric 
members to decide an ink quantity. 

CONSTITUTION: When an ink residue in an ink cartridge 
is reduced and a gap occurs between an ink surface and 
an upper plate 150 in a pressure chamber 160, even if a 
first piezoelectric member 1 10 is deformed to shrink the 
chamber 160, the air in the chamber 160 shrinks that 
much so as not to contribute to reduction in a volume of 
the ink, and a level of a pressure wave generated in the 
ink in the chamber 160 is extremely lowered as 
compared with the case where the chamber 160 is filled 
with ink. Thus, a level of a counterelectromotive force 

V1 generated at a second piezoelectric member 120 and to be applied to a non-inverting input 
terminal of an operational amplifier 310 is remarkably reduced. Then, when an enable signal 
rises, switch means turns on to make current flow through an alarm generator, thereby 
generating an alarm. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



02.03.2000 
24.09.2002 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAx1 aWr2DA4071 37291 ... 2005/02/1 4 



Searching PAJ 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



2/2 *<—V 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK (uspto) 



http://www1 9jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAx1 aWr2DA4071 37291 ... 2005/02/1 4 



<19)0#i|!&ffr? (JP) 



< 12 > & H *S I* & $g (A) (11 

#li¥7- 137291 

(43)^M B 7 #(1995) 5 ^30B 



(51)Inta. e 




F I 




B 4 1 J 2/175 








GO IF 23/22 


H 










B 4 1 J 


3/ 04 1 0 2 Z 








K^O»6 OL (£11 JO 




*JR¥5-286334 


mmmx 


000001960 










(22)ffllSB 


JpJ«5#(1993>11^16B 




ym&mmmsm®2T3 isi*t 



























(54) mmo&m -i >2&tt.&&<D'(>i7mmm\&fa 

(57) [fift] 

miri-t &m i ©mmse** 1 1 o ssnim 2 oBEmsuf 1 

2 0.fc,- : je«iBRr2. 0 0^<fcV^m(Hl^4 0 0 
SSo 

t®UI] ffiffftll]BS(c«tDs SB 1 ®E*f»tt£«imE 

Uiii]i?8T-&H j J -f.&;:i:i;:«fcrK mih*&&ifin<, 

M<D U-^;i/0*IS©« < v > £©£M£1S 

< d t ©fc v> 'hStaftlB &is« t -5 c tfi-c * 4 o 




1 

[fflistai.] »iar4»i©am»*ri:JB2 0E«« 

l©ffi««#fc»2©E«HJ#©mfc^8Ef3<< >^i3 
EEA*fc.fc-3TJS2©£E«»#** 

[M^2] E«£ttgBtt£« sttsibgi%r&jitt$ 10 

*4*fillllB*«tV«|fil3B8©ffiA*«kHl-rSttliJElKI 
fc&EIISfcAD-f >*©»»© W«<;v**|j£ 

[ntamu] atmiiiHttx ■«*>*««© u^;i/t»jto 
t f a mara 1 £ jt urn s&eh 2 t s« r a -f > * i? 

bfcy-^siat-rsEfflt^a***., i3tg^-©©tB* 

£■1 *-7MB-%t.<D7> F£fc-3Tg$H©#6££f6iJfffl 

fiao-f >*«sttsn&B. 

[ HgjRJi 6 ] ^tBIUBStt, ■y-'f 'J 7. 9 \z «fc 0 igil fcHiU 

tsci: *<®m t tzmim 2 tia«-f- s -r > * 

[%Q!©l$NI&KiH] 
[ 0 0 0 1 ] 

[K*J:©*J/B4H5] *$6lWI4-f x.yY7V># 

atry >*©-r >*s?ja^«©-f >£»BtfejamBtcM 

[ 0 0 0 2] 40 
[t«3te©fitfi1M3«fcl^©SBJSJ -Y>*S?:n y h 71) > 

<tt«^T KSHOWfOT S S ft* < Jfl & ft 

©Bi3=£fr;l«-Y >^«n©ttSk4 D, -f b 
'J s; ^ fc 11 -r > {7 * > * m<D-i > * ffiTtt-msoSift $ 
fc I* -f > * irm^st »-r a -f :> * affimifi&® t u 

[ 0 0 0 3] * Z-Z-i >V\mi%-")WtZtzV\ -i 50 



(2) !8I1B¥7 - 1 3 7 2 9 1 

2 

ft. tT?fc:»&ft-Cl^*. ftifc<ZW > £ g|fi©t£*n$|g 

LTiix 0y*.fcfX£BB6 2-3 7 7 3 3 -Jf&fEfcte, 
-f > * 4> (c 2 ffl©tt&&aif LtSHCSfifflKftftfl 
J£-f6S!l©3M^ *AtM 2*©*Nf 
t J: D-f >*©«a«Stt©«<b*«S-r*J|5 2©*S* 
!BiS£ftTO£. 

[0 0 0 4 ] b*>bfc#£>x JBl©*«l4-f >^JB'Jtt# 
«©■**©«» t: J; & gS£<b©tt**ttl£ft£ttfc: >J>2 
< x *B£Jlt£ &m b < ^£^T- & 3 o IB 2 ©*«tt -f > 

[0 0 0 5] d©{a*tc*., *3t*«i:ft3te^a®|Bt 

«©*ftft*m.r4JB.3©*«t>38i^ixTi^a 0 

*3©*»tt-f >*©»ftteJ:-pTtttH»*tfft<* S 
[0 0 0 6] 

u^;u©jfjj^©flilil4ASi«<, -f>^©i£H£jg<c:i; 
[0 0 0 7] 

[ Pm i#Wt ? 2> tz »©*«] ±IB© g W £i!fi£-f « fc 
IFtfctiJlElSS r.u >^^©-f>^Jl?M^©l*l 

EiFStct dsb i ©fl£«awtBa&«£E*Doitrcni*e 

JTJL. jB l*'itFJ82©ff«ffl«-©|Bfc^aEr*-/ >^ 
tffi****** * % J: t>T» 2 

i^flJ^ *TJ2»jEmflE*5Eife$ j&BME. $rf3uSB©^tB 

[ 0 0 0 8] *»llBtt)Etfl;««»fflJ»; EfBfillba«r 
«r£lb * -fr 35&JRlBlBa:J3 J; V»lRiaB©m A 6ttWT -5 

Beia^tLS-Y >*j8HttlSiHt*^T, miBB©4M!II] 
PSIcJ; D-f yfcDB&ov^KZWfeTZZ tzwmt 

[0009] 

©E«flBtftffi»«EE*Wjyu-r4c fct «fc D Zix^mYi 
L, 35 ] ib'ctl>'m2©H?.1Ea5M©|?iJtC^t1-S Y 

tE W 1 1 -f > 4? i*a t: e A « t- i^iJi * * s . -e b t , ^ © 
E.JMIZ «toT.S6 2 ©Eimaw^^jB^HJ-T^emii-i- 

•5&4£ ^ ii\ Z ©iSas^liff: % S3© tft/JJ lIDiffl ^ J; !) f^HS T 



(3) 

3 

[0 0 1 0]-C-Oftft; MBCE**©^^**^ 
©T-$ioTtiI 145411^2 ©mSSJtJIH©-* >£©l/ 

g* s iS<, 'flNM£«Xl^ 
IX) 0 l-ll'"*.6t!ll-l<Dffi«aWt«E*injt, 
ttig 2 <DE«8W J: ■*) 5£S2«JE fcffi t) tdb5 f - fcjtf > * 
fc«**SM;.Ci:a:<"ee*©-C-f >*©*K*JBcr 
d kte&^o ■CO.idtL.t'f tOl/^ 10 

&Tfc&ofcfc*fctt3^«EE©H»fcffiT*£l^ 1" 

> *»*©a'j>tt**s»fc*wni- s c *«-e s s. 

[0012] 3Efc:*»«!t: JrftK, -f 

bEttSttfitttesa i/BE«fitt*& * ihr©h» 1 1 

«©»4M*»*lW9I-rSCt 20 
[0 0 13] 

immm i ] -wTt**wose«B« itai, b 2 45 4 

IFH 3 &#Jffi LTRWr *. 0 1 {±*SSB.J1©^?SE0!1 1 © 

0ii 1 ©^minESs^-riHiKsisix-^.t) , 11 4 1±*^©^ 

JE0d 1 ©Bifls ■&mt-*A A,?-*— Y 
[0 0 14] Hlt*l>T, -f >£JISTS#«1 0 Ol^Bl 
ftfcW-.&iiSttRl.-O l±fcP ZT : *©JE«*m*t>&* 
*«©* 1 (DEtfttT 1 1 0 * «fc VJB 2 ©fflES&t* 1 2 30 
0tSlMc»fiirs«t5fcLT:K«LH*-r«. SSI© 

seiesm* 1 1 0 434 vas 2 ©eehsw 120 ©±«gp(c 

' tt^tttW 1 4 0 S^LT±« 1 5 0 

[ 0 0 1 5 ] m 1 ©BE*®** 1 1 0 ftflM/C-*©«Efc: 
1 tt©BttttS 1 1 2 *i«fcTflBBMMS 1 1 4 fcJRtttt, 

% 2 amnmt 1 2 0 *»A,-c*(DflBasfc 1 ntD&ium 

m 1 2 2££tf&H]tt« 1 2 4 4MI«„ m 1 ©EE* 
8MJ 1 1 0 *Ji,l«6 2 ©BEttfttt 1 2 0 ML3SS> 126© 

siRit^-ei^nT^So 40 
[0016] mmmm 1 1 2, .1 hi*, ^ix-?n'j- 

Kttfc .k-DfgMlalHS 2 0 0 ©£8 1 ©!ii*«T- 2 0 1 45 4 
VSB 2 ©m*«l^.2 0 3Kffi*"r4. ttitittai.2 2, 

1. 2.4 14, 'J - Ytmz 4 5 tfedilHlfS.3 0 0 ©A 

AW? 3 0 1 *AV7-7 CSMft* S » 

[0017] BBilleItt 2 0 0 4S .fczflfciJUElB 3 0 0 14 -f 

^wa^sti o o©rte»*fcjiii.f»cifti*4^i:)Wc 

§ 5^ MAI«Mlll5llf& 2 0 0 li^lSCBSttT W*©fc 

to©B«jEW©.-»4taoffATffli\ ttmiai&s o o 
©-»ttrtffljtiBL, »»3©iw^tt^siJCRr4©tt« 50 



*ftg§¥7- 1 3 7 2 9 1 

4 

[0 0 18] SEK)tHlK2 0-0©*j*fco^TKl!B-riV 
«v.H2t^.1-<tot N gl©fi=«flStH 10©-£© 

Hums 1 1 2 izsuft-r ats 1 ©tii^sffi^ 2 0 1 14, .ie 
©««i«Hvt»tt-r-fti mmmm i 1 2t*tis?aB 
uasj 1 4 fc«tt-r*iS2©tHaw?2 9 3J4«r 

2, g§ :1.0,npnn-f#-7>7yi'^^ 2 0 2£igx 
7-* fcjggfc-r 6 k k . i&BR X , p np;W sK- 

5 h 5 >3>** 2 0 5 ft|£T]E©lltnillH VClg^-f 

i.o pnp;W*'-7 Y7>i/Zfi2 0 514, 

JttttR .3 *tf LTIE©«B»H V C»*-T 5 k £: 4> £}£ 

tf[R4, 8§2©n pn;W#— 7. h7>^^ 2 0 7 £ 

[ 0 0.1.9-]-*ttl|aB3 0-0©»j«fc-3^TBi^-ril. 
«, 03 £5*1-4 St, SI2.©jEE«gMtl 2 0©-75© 
tttU«S.l 2 2J4, A**?.-3 0 1 *«T*'*7 , >r3 

1 0 ©*E«AA«i-f t»« «©-*©«a«il 

2 4(4, 5?— .^fcith-tny — H«*7>LT»l»-r*.. 
[0 0 2 0] *i7>73 1 0 ©S^SA^ig^, ffi#t 

R3.1*?>UTiE©««l»H.Vfc»«-r«4:i:*fc:, tt 
tn;R3 2^LT7- ^CfiESgTSo ^7>73 1 0 
©tB^T-<4> tr4*.— YZ 2 0*J;VaWtR3 3t^ 
bT7U y77D»;73 3 0 © T^tg^-ra i: k % 

[0 0 2 1]7 U.5'77Ds'73 3 0©'J-lr!y hig^fc: 
(4 'J -b s; .hffi-^tt 3 3 2 S. 7 U s» 77Ds)7 

3 3 0 © Q«^»4, 7 > ¥ V— Y 3 4 0 ©KteAAffl-? 
tcjgi^b, T> Hy- h 3 4 0©*fi«LX**^tB:-f 
* - TWi-SfifiS 34 2 Si^^-T a o 

[0 0 2 2] T> Ky— h.3 4 0 ©ffl*JB?tt, mSiglJ 
3 5 2, HW3 5 445iW^ff -yf-^Sg 5-6 AOftS 
».«*^jm»3 5 0©^-< -^^^KS 5 6©$OTSI5Gt: 

jg^-r-So -i^m«gi5 3 5 2(4ffi«sm©Siti45Emm 

«7f* t) , Ait 3 5 4 li«J|fi^S t fcfcMB**«Tf* 
t), ^-f 5*^183 5 6©«ijiBl»Gttffilil«npn/W 
#-■7 h 7>^^^©^-^©«fc-5%:t.©T-feao 

[0023] *^qj3©iiM^j i <Dmmz-o%mw?z>o 
■i y^ti— y ] ) v i?*kd4 y#mmfr& i o o i*i©^ > 
^ ©auitf+^ifcs t §»4ia i t^-rgs« io.i, » i 

©£E«SB01 1 0*5«tU t ig2©JESfflJWl 2 0, 434 V 
±«1 5 0 K 4 t) EES tits 4 (b) «C5*rEE*Sl 6 
0 F*g © 4 o U •< > ^ $ HI ^ S o 
[ 0 0 2 4 ] m 1 ©E1WBB 1 1 0 434V35 2 ©EttflS 
« 1 2 0 ©HI8I4, Rjim. 1 6 0 rt©^ >^©«ffi©B 
^* 5 , sfe«iBft©»»4jBWT, -f >^JI?iSE^l 0 0 
l*j©-f >^©^iEi©i(S$t^i£-ra45(c 1 rnmSltt: 
LT43< c:tW3;LU. 

[ 0 0 2 5] 121 2 lcjg<tKlliilBli%©^ 1 ©n p n-»W 
-5 2 0 2 454lFjB2©npn^v^^-5- 



5 

Y^yj^t 2 0 7©^— 7,\zmA (a) iz^tfimiw 
*5H&£.UMimM^P 0 ft -etUra *.€><, 

[0026] mmm^F o&3.h±tfi-3x^2>m\tmW) 
ass i 1 2 tmmmm i i 4 ©nt»«*«ff t>n, ■* i 
©ee*<m*i i o tinA6n*e»«ffivtt-BDi/^;i/ 

izjs^tiiSEaijmtii i 2 a i i 4©pat35m* 1 fi : t) 
fix mmnm i i 4©«{fi{iT-^u^;i/t®Tbx s§ 

1 ©smew i i o icap^ e»ti-s>mi6«EVtt3iiiS©ii$ 

SzS^^fctix j»m©n#^iBrr-&i; sftnn©& iElft^ 
EVIi-tfDi/^ji/tfiTtlio 

[0 0 2 7] £©£-5l;:LTBgB&®ffV2|S;&*>±#-=>T 
v^4J«l«t:Jii©ff««Wf 1 1 OttS/sr'^E-l* (9?Hff 
{c «t t) x 13 1 ©— S^EP 12 8 ©^[Rlt^JK UE 
M16 0 U Cftti !5JE^jg 16 0 tc?£i3l£ 

ftfc-f >^©JE*J±^lc±*st)x EE;b$* s $8£-f 3. 

[0 0 2 8] BE**1 6 0 >*I?Jft?«l OOtCD 
^(^^©^^©fcfelc&ilbTi^ASx EE^iS 

2 ©E®as** 120 \z&.z_ e,*u ^ti^mor 

2>o Z(D%zmz& DttBlttSl 2 2fc 1 2 4©^t|2I4 
(b) twSx-T^mffV 1 S:^$-B-2. 0 

[0029] c©is*je«Ei4Bi3tw-r»aiaist:*i^ 

T-^t^r^/a i o (D^mMxt}^ <om\z 

iDx^tl^o " 1 OOmB.XtJ^t 

7—Z.<Dn\ztQ*.e>ti&WaE&: mM®EE£Ei:L&fc 
IE*k32/ (R31+R32) T-&!3x Cfl&EO 
tl-^o a»iB«ffiV l©t;-^«feE 1 bLtztZ, ho 
S3E 0SE 1 J; •> ffinareUs&fflfcKJfc UT*5 < « 

[0 0 3 0] ^ Ct^ttSt, ^-^T>7*3 1 0©ffl 
*«EV2ttEa4 (b) tc^l-i^tx JUijemflEV 1 A* 
fifiAAWI^ ©«BE E 0 J; •;) *<K^ fc £ - E xi & 0 x 
E O^jli^SJtUF^ii+Efc^^CT-y^^-KS 2 0*3 
«fc Vi&tnR 3 3 ~7 V v "7"? D'j73 3 Offl TJffiT-tC 
ttIE©ff -5&-'^^ P 1 VAX? -So 

[0 0 3 1 ] 7'Jy77D77 - 3 3 0©'Jt9 
li U -te s> h «-«f *§l 3 3 2 fc-Jifi UT-7'» >J -b s» h ffiMt &*D 
Ax y U y 7*7 D y7"3 3 OCQSffi^O^-^&D — t 
U -fe f h LT*5 < ilx mjgBff-f^Jl'Tx P 1 ©&*>TA< t) 
IC «t 0 x 7 V «.v 7"7 D y V 3 3 0 © Q S>!i!^ ©7^-* l± D 

YV- Y 3 4 0 ©&!|EA.*fl|[iT-©^-#liA4 O^S: 
[0 0 3 2] xl ©tt»l::*l%T ISfEOKttlallB 2 0 0 © 

^mfs-i& n ^ira a e> ix-r a> & mm* mwaz w-r & *t & 

fc±tf s*f *-7^i^Q 3 l am *— :/;Hi-5«3 4 

2 fcjbn* <i Tx-Y g^ffi 3 5 6 ©ftJfpglSG tin 
^f,W7> I^Z—h 3 4 OCH^J^-^QGIi-f -<x- 



(4) 1 3 7 2 9 1 

6 

x-ifc tK *4 y*-&&i3 5 6{^^a«?J©t*-e$. 
•3x «««£igiis3 5 ottt*«#Mft-rwiitt»£u 

[ 0 0 3 3] ojffc-f U «yi?rt©-f >£©gl 

fi#'J>fc < & b El 4 (c) lcs%rj:-5t:EE*ai 6 Ort 
krjaUT-f >^Hi:±tRl 5 OCF^lcRSUigfc^bfcxt t 
fix fflHfi©ftI< g 1 ©Ettffitt 1 1 0 A s g7g UE*g 1 

6 oAsjS'hbTtx tex^£f^©#£ttE;t}gi 6 of*i 
10 ©s^a^/jm^ >*©tt«©iS'ju::&iSxiAyxf*-^-y- 

fx £E*gl 6 0|*|©-f >^t^-rSJEA?8i©U^;i/ 
fix fJxR©ri:<JI^Sl 6 Olc-O^AsjE^^fi-ru 

■6»-&titLawiiit«T-r*.. 

[0 0 3 4] CfiKfl^lB 2 ©E®glW 120 b 
^7>7*3 1 0©#S$sA7b4S- : flx:JjDAe.tl5M®a 

J±V l©u^;i>*gg*(x:{aTU 14 (c) izm? 
(Cx ^©t:— ^fit^-rfc^T:/:^ lOofifiA 

^^^-©SJEEOcfcDfeffi^^Jxl^So «©ISjRs * 
^7>73 1 0©tti;bfaEfci:?tt;:-Ei:&t>x 
20 K3 2 OUXm&tnR 3 3^*2T7'J y^D^S 3 
0©TSg^CA;fr-r3<8-s§P lffllx^JHi'd — i;5&:»5x 

7 U iv77D973 3 OCQSir?©^— ^li'j-fey 

[ 0 0 3 5 ] >f ^{1^0 3 1 *Sji*.±*s«t7'> 
YV—Y 3 4 OCtB^T 1 — ^{iD— A^^N-f^55r*,±As 

t) x ^ -i v 3-^®L 3 5 6 tt^iffittSi £ & 9 x S^%3c[3 

JES3 5 Olc^As^tix ^flUtfctt^SPWJ&BIB*'^ 

[0036] tf&w&mx i 4 o as **^©-r-ai 1 © 

30 Smfttt 1 1 0 A 1 ^LTt.^©^JfJAs±ffi 150^ 
Ltm2'©ff'®^Btf 1 2 0©|£JFJ(C^-r-l.^i:ttlf <t 

[ 0 0 3 7] C©J;-5 Ic UTx *?fiBJ3©?lJl6fi?iJ 1 ©^{S 

iz(DfrMm£'Mm*ft.£.£&z>zt&-?:g2>o -jmwit 
y>) >*izMfr&$.n-z®imgi\2,b<D-(:$>t), mzis 

'AlLtzt glzj Y V vV(D-£m%Z*l7 5£.olz 

•t ftiix •<> ^ trZIii * *«S 1 1» <-Ci: A s -C # S . 
40 [ 0 0 3 8 ] 

[ mmm 2 3 ^^iig©^^ 2 1 o $ 0 5 % si 6 n j; i>- 

IH 7 Sr#]!f{ bTiinjU-So ffl 5 Ji*ifPJ3©;&filE{0J 2 ©3? 
!E©fl4lM'^-f $5WJ!HT$) D x 0 6 i±*%rt)3©^K!!i^J 2 
©tix/Ji 01% ^-r lUBSBIT & 0 x 121 7 tt^JfiWOHJlS^J 
2 ©ff!/jf1= * ^ -r ^ ^ -7- + - h T- -5 o 
[ 0 0 3 9] ^ngc^BUifjiij 2 ©-1? >-t>— iSB^ttH 1 »c 
1 <D± >17— SB^SKfat Ufc t)©T-& Dx 
-f >f HfjK^BI: 1 0 0 ©IN%3S©ftfflfc:Stt 101$, 
?fi 1 ©EUSSBM 1 1 0 *s JxZJtgS 2 ©EmSlSW 1 2 0 ©tR 
50 iTflAW >^ifiitMLar4irii:^x5)J;^tx: LTlNO^jy -So 



7 

as i ©e«»s 1 1 o * ± 2 ©EEmgw i 2 0 

[0 0 4 0] « 1 ©flE«S5M 1 1 0 fctttt SSBi&mfii 1 
12, 1 1 4£, tix-^tiU-Hlftt J;DStt[BlHI2 0 
0O^l©ffi*SS^ 2 0 l:teJ*VJS2©|ii:&i|Hf 2 0 3 

t»*i-*ii : -*2©ffi*«wi 2 otcifttta&aimfiii 

2 2, 1 2 4ft» *ix*Jl»J-KI»CJ;0*UliaB4 0 
[0 0 4 1 ] ^tB0SS4 0 0Oll)*CoVrtRUtn 

lis Hecstiit, ^2oamgi5«i 2 ocd-^© 
ttiiJttBl 2 2li, A**B?4 o \ ^m.xic^7>yz 

1 0©#fifcA**^«z:'SEl*U ffi©-*©*Him8il 

2 48:, t— ^t*tt*ixu— KKS^b-rStaf *. 
[0 0 4 2] f<7>73 1 0 ©SteAASS^teffiiriR 

3 l*^UTiEO«aB»HVt»«-r4fci:*t:, ffitri 
R 3 2 ^LT7- Xfcg&ffi-fSo *^7>73 10© 
tli^Sffi^tts *W K3 2 0 £ .fcttt&iaR 33^1 
xm 2 ©7 > K<7*- h 4 5 0 ©IfKftA-tJii^fcfttt-r 
-5 *Sl5X**IIITftffiRR'34*^bTT- 

[0 0 4 3] ^2©T> Y>f— h 4 5 0 ©,5j|EA7J0&i : ? 

7 'J y 7*7 D5173 3 0 ©QJHrPttftttT 4 1 fc * 
t, g§ 1 ©T> K-y— b 3 4 OfflSKA^jSST-CgEia-r 
5o ^2©T>h'-T-h 4 5 0©di*«?{i, 7'Js>7* 
7 D !V 7* 3 3 0©T3S^tcgj^TSo 

[0 0 4 4] 7 ij ?>7*7 D y7*3 3 0©'J-fef h$sST-*c 

tt y -b s» h Area 332 *&mtz> 0 mi ©t > Ky- 

h 3 4 0 ©^SflgA^SfflT-^^ *— 7-;Hf ^ 3 4 2 * 

[0045] fgl©7> h 3 4 0 ©&:«?&, 

11313 5 2, ft?53 5 4$i&V7><< y^3M£3 5 6 £. 
1 •P'S-5'«f3^IilifS3 5 0©7^ yffS3 5 6 ©^^ilJ^^P 
^^|5G Klgi^-f 3o 

[ 0 0 4 6] *:56PJl©Jlit!iffy2©ai!j#l3OtS5i0J!1-4„ 
#$6i"J|©5SitS«l 2 ©JPJtlilelK' 2 0 0 ttHiffitf'J 1 (DMWM 

elicit) 127 (a) , 1217 (b) lew**- J; -3tra«© 
i)5^©«mflEV&-5EJl)tl3T-t8 b§S 1 ©JElBSStt 
l 1 Ofcirn*.*. ^ftKcfcO^ioamSMn 1 Oliffl 

!3 SB 2 ©EEtfiSRfcf 1 2 0 nSSSS©iS*S«BE V 2 

1 a. 

[ 0 0 4 7 ] -i ^nS'jffi^KJfaO-f > 9 <D&&&-\rft$> 
Si:gtiS17 (a) fcjjVf,fc5ejEa£l 6 0rtC*f > 
£ #S*S& ic I; fc tr #*£ f £ . C © t § SB 2 ©nm 

gut* 1 2 0 afiirna©SEaojssjetttEv 2 1 ©tf 

-t>mmm,R3 1 tumm 2©»jEttcj:ot&* 

£^-^7' >73 10 ©JxteA*JffiT-©fllJ±E 0 £ 
«fc o tcii'fij C E 0 t-fiftg! UT*5 < o 



(5) WHPP7- 1 3 7 2 9 1 

8 

[0 0 4 8] Z(D£5£tZ>t*^7>73 1.0©!ii7J 
«E»±iJ»je*EV2 14»E0*ittA*»!Wtt + E % til 

)-^t.©WF^ti-Eii&!3^^--K3 2 OiiJlWlSWR 

z3*mxm<D7y yv-ya 5 ocd^sIeA^? 

[0 0 4 9] 7'J y7*7Dy7"3 3 0©'J-fes> MB^ 

3 3 2lZ*tbV*9 Ml^fcil]*., 7'J v7?Uy72> 

10 VmX-^frZm^P 2(D19tgCDJV\'Z.&tia7Lt>tl2>t 
TtSiTlzXjjirzm 2 <D7>Y7- h 4 5 0 ©ffi^r'- 
^QTtig1S0D-©)b,^f, P 2#j£*>±#£>fc;W i: 
& t> P 2#3:*,T* s £fc.D-fcfc.5o 
[ 0 0 5 0] 7'j977D'y73 3 0(CTSg?(Of-? 
#c©J;-^b^;W^£D-£T;& J 2fca-£.fc:, 7'J 
•J/7*7D 2/7*3 3 OCQJfiHF©"? 1 — *JiD— fr^Wt 
it*.±* s t), ^2©7>b*y-h4 5 0®SIeA73«? 
©5*— ^fcfW £&£>©"£•, P 2(D2%B&.?%(DJV\'Z 
&%X&m2<D7> Y'y- h 4 5 OOffi^— * QTI± 

20 D — ^SKjA^T, S£oT 7 'J ^ 7*7 d ?; 7*3 3 0 ©QjSJ 
^©7=-^Q*^-f ©«^Sitf^fL, ^l©T> h*^- 
h 3 4 0©ixteA7JJS : ?tl±$iMLt-'N'f©t^®©A7J 

[0 0 5 1] i©tt»."Cf *-7-;Mi^3 4 2 fcW * 
-7";WS-^Q3 l#iPx.e,nT*^l©T> K-y— h 3 

4 0 ©tiJ^ QGIW *—7MB^Q 3 1 * j &-£>±* s .5bu 

St & D , «filft£@l8 35 0C 

30 [ 0 0 5 2] ogt^>^*-h'J^->*rt©1'>^©S 
g* s 'i>55: < % 0 W 7 (b) iz^-r.tdlc-f >i7jS* s Sil 
©Em&W 1 1 0 *5 «t If g§ 2 CSiW 1 2 0 ©TiSIIC 
< lz LtLtt-oXm 1 ©BE«iW 1 1 0©M5iJtC«fc '3 

^<t-rsifiiii©i^<;uj!) s ffiT-r-5fcM)^2 ©HEmasta 1 

2 0A s »jtJ,t)31i((^n(c< <S5o C©fctogg2© 
BE««W1 2 0Ol!!)j(D«lifiTU C:ixlC#oT^ 

/ismflzv2 i ©t-^tttifaTfSo 
[0053] *©ss^, yvm<Bv^)\>mr^(D\y^ 

Jl/JilT£:ft-5h, i2bteil£H:V2 l©tr-^tttt^-^T> 
40 73 1.0 ©ixteATJilH-T-©^ E 0 «T t ^ t> > 
7~3 1 0©ttJ^miIttmic-Ei:3&:D, y-frr— K3 2 
0 * <ttJ : JttJ;tR 3 3 UT^ 2 (D7 > H^— h 4 5 0 
(DWmzXX^(D\t)m*5P 2lifittD-i:75: t), 7 >J 
^7*7P>>7-3 3 0©T«aT-^fflA73QT»i^(3D-i; 

7 'J y 7*7 D y 7*3 3 0 ©QfflS^cpv" — ^ QI±D 
-©tlcPJ^- «4f 1 ©7 > h 3 4 0 ©S-lfiA^J 
«l?Clil6Rb*r n-©^©A*Mnx »in-5 0 
[ 0 0 5 4 ] C©«<ST-f *-*7;m^tt3 4 2 * 
-7-;HS-«3-Q 3 1 tlra-iafcx ^-7";H§^Q 3 1 7j 5 
50 &ib±tf?X^%mmt7 > h 3 4 0©{J J JjQG 



9 

[0 0 5 5] 

mmm3) ^BM<Dmmm3\z^>^mm^mvrm 

[0 0 5 6] -Y>*|?K*«1 OOfflrtttfcmWtt&ih. 

sssi o i±tzp ZT^©am*m.fc?)&5ffi«©jE 
mssibgwi 3 o<£tt&£-t»-T@;£-r£o Emjsii^M 
i 3 o zmAjT-* (ommz mommi 3 2, 134% 

BZft^iio Mm 1 3 2, 1 3 4£'J-Hfc§fc:J;DSgJg0 
SS5 0 0£ig,^U *jSEISS5 0 OOffi^Sg^S 0 3?: 
•J-h'i!Sl3 t kt)^ffils]P84 1 0©A7J*TP4 1 lCgi 

[0 0 5 7] #gMEJgg5 0 0*3itF^ttilHlES4 1 0 (Dffi 
fi£&HI9*#^LTiJi0^-r-5o ^0eS5 0 OfcoUT 

ffmHHlgMtf 13 0 ©— 7s ©m® 13 2 SgiC 2 

— *fcfl&£©®lffi 1 3 4 i>„ 
[0 0 5 8] npn^W#-7 b7>^^ 5 2 2C3 
U^&giJjfc©^ >tT— Z 6 1 S^-LTiE©mJ® 

3 ic&iii-f So npn;WiJ!-7h7>^i'5 2 2ffl 

cft.tnpn^'ff-? h^>i^^^ 5 2 2 
^•TJ^ffifiR 5 l^ckt^WT^ffilaRS 2^LT 
^n^niE©aaii!SHV*5j;VZ-^t^-rSo 

[0 0 5 9] npn^W#-7h7>^^5 2 2©x 
5; >V-jr>XZ 6 2&?>LT:r-;*fcg^-f 

2.. tfttti[B]i8 4 1 0©#{fiSilill9k:^1-J;dtx IH6iz 
mirmi<D7>h-y—h 3 4 0if^7iJi'77D5'7 
3 3 0fflQ*B-?S^-f ^-7-^-© 3 5 6 ©y- h SHG 
«6Ufc/Al*l»*ll«5«l2 fc&WSl&lJilllKM 0 0 £ntk 
£ ©T-S-^i^SttBJltt^lllS-r & o 

[ 0 0 6 03 *5BiiS©ff!!i^to&gftn^-rSo I2I9©$&)K 

0F8 5 o o tiji^T^fii 13 2, 134 nat^ufcisys 

®E©l£3!!ltenpn,'W*— 5 h^>^;*£ 5 2 2©^ 
$ ^^m^©^gyj<fejSc: L, cn#«Mi*il*: 
it-np^W^-7 l>7>y^* 5 2 2©3l/<7£3! 

*#522©:aU** m&* s 3£!to U Ett£9&fl% 1 3 

o izsm©i«ib:e* s ui]x. e>ft s £Ett£nb0ti > 1 3 o z 
ttiffii) & -u- t MisnsE &• 5 t l ± £ -a- -a 1 1 \ o abtttf&Bi u 

IFS 5 0 OttaSiSfSo 

[ 0 0 6 1 ] -f >*Jffjtt-?-8t 1 0 0 l*J©-f 
~|-» CSfcSfcSttBllO { a ) w t J; 5 fc JT;?1»JSW 50 



(6) ^gg^F 7- 1 3 7 2 9 1 

10 

4^x.T ta-5fetot:^lilllBS5 0 Ott^Jg-B-f, np 
n^-ftf— 7 h?>i;zf> 5 2 2©Z3b^^HflEV 3 1 
liyW77tEt'f >hT-^>^Z 6 1, Z6 2l3j;o 
T&3:2> — ^©U^J/^rift^-rSo 
[0 0 6 2] 4 >^©M4 ! »U E«£lb»& 1 3 
0©-S5*i#^ >*Ba>£>3?ai-f £J;-5fc:&.5J;, -f > 
^E©^Tt^o-ClSlliic^-rs§iJffi/*s^<!6:t), SugB 

io ©iBBiima/i£jesa©j.t^#®TbTiiigs©ii*§$* 

TBS £-5 @ESttJimiii!)gS«- 1 3 o©m^ 

[ 0 0 6 3] C©i:t^lS©16'lgttMt:ti^UTl'>< 
©T-Jift < > tuiB©SEI!imE/3S*^H«J±©lt^i5 £ V*& 

[0 0 6 4] CCJt^JSiHtt^^JCgElftaE/^jemff 
©l:t^^T-$)S«if^&<%So f&fe*., -Y>*ffi 
20 * s iST1-i.<ai:'%ll©igiliittii7<U i'-^^^t,^^ 

t>7 - 3 i 0©#steA73Sg^tcA7Ji-2>mff^©t: 

[ 0 0 6 53 -1' >£©gia*s»t4>U-f Is t>mtm , g.(D\s 
^)V£!)i>&Tir 0 (b) ICiS-f cfcSfcituge© 
^U<7*mEV3 1 ©?gJfJ©hT— ^ffllii^-^T>r3 1 
0 (D^mXti^CDME. E 0 *^x-5o HuBBOn 
lffV3 1 {i&jSIslES©^^ 5 0 3 #>?.tfctii®lfS© 
A**S!^4 1 1 £JgTtfcmiI]B84 1 0©^^T>7-3 1 
0 ©^S-feAAJg^tc A7J U Hffi^J 2 ©^i: mffilz 
30 LT7>h-y-h4 5 OOHHSteA^^lCif^etJlCi 
*>±* s SttJBT'«*iP 2 4»DPA6tu 7>^-|-4 5 
0 ©ffiTJ Q T S 1 m td tt3L%±tf Tzm D -Jzi: TA S ^ 
fcttlit^Ls 7 l j5'7 , 7Ds»7"3 3 0CQa-T©r 

o 

[0 0 6 6] QSIST-©^-^}*^-/ afflja 5 6 ©Hill 
'fflfiHGOXfir— f> Q G AVW tcSt't)±*ss taf$H^ 
ISS83 5 0(cm^i* s ^tLif#{?:?6£l£-ri, o 
[ 0 0 6 7 ] — >^ifii*SiTr5ii©u^;i/J; t)^f>JK?S 

^•^T>7-3 1 0©#fiteA*l»^fcm*&ft**H:tt 
BH 10 (a) tc^f J:^tJE«IA*JSil7-OttffE 0i-jlS 
A5cyi*ti©t, nJja2©fii&P 2{i3 , £t.±*s?,C t 
te<D-*1itmu 7> Yf— Y 4 5 0©|ii;*iQTfcD 
Jftl*d«Jt^-f s»-^«3 5 6 ©f|iiJ«H]g|5©A 

^^©T> Vffi%ii£l5]IS3 5 0 t««tt«ft-f mmzft 
>A : . LK^o 

[0068] iz±iz®^tz&mm<mmiwiiizte^x 



11 

^cdv^J; ^M^ifiiS,^tf^J\4 , a— ©5^ * t 

t53i:t-CU= 10 
[0 0 6 9] HSE«l3©«t-5k:'f >^fflOW^;b 
jPT#ofcfcSfcfi^Wa*«£r**j«©*©-e 

V % 2 C fc * < B4H *»4-r 4 Z 1 1> f » & o 

[ o o 7 o ] mma 1 1 twfEiJBfc^ivr titf* y 

6 1 OCDT^- HA*7>r^CDft^6 2 0*^L 

•;^^6 i o©y-hG*}£tn;R3 3*^-fr^^-— 

H3 2 0 ©^{flJt&iirr 3o y-f K 3 2 0 <fc t> bU 20 

©fitigiiseasiHiBS 500 *>^ton 9 ca* L$mm 3 

[0 0 7 1 ] C©@H©lbf£fcov%-CBM!-rJxHU -f > 

^i5* s ^©U^;w<k Dfc&TL tfCiiEA 

O^— hGfcfiGjsL&iiSo -tM 'J** 6 1 0lic:iU:«fc 

[0 0 7 2] %£[B]fg 5 0 0 ©tB2j3UE* s -|-# 

*T:$>%W>-e>IZlt*^7>73 1 0£flH>3C k&<U 30 
tfcfiSIHES 4 2 0©A*«S?6 1 1 ^OMT^t Xiiz.tr 
-f *-K3 2 OfcfciTfacfcfcADlHlBttSefclBitffl; 
'^ix5o C©^li^BJg|HlPS©'f >t— ^>^Z 6 1, 

z e 2 0ffiffle«arcQ£aftu -r >^BSA 5 m^©u^ 

;HJITK «e o fc S £%S&n»&-r 5 «fc -5 tr|3f8©ttM 
[0 0 7 3] *$BWfc fflf?.tfeaiia6 ! S^©A^* s WgST- 

& s fc » c*j« t &smm%jwx ©*£#+» iznt> 

>7 B 3 1 0 4flil>fcJtttS) OSilC*^7i'7itli^ 40 

ft c i: fc J: !> » KS ©tfttttt fl! * © k f % c 

trt s T-§fto 
[0 0 7 4] 

[ ?gnj:!©2!)r3l ] *%qB lw <t iiliitt-^ > * 4flB js r a r 
U > * 33 ^ T 4 > * *K 3 * ft £ < *38©tftffi 



WHFP?- 1 3 7 2 9 1 

12 

[E 2 ] ^m<Dmmm i tfctfftiraMsitt&w-f eb 

0T?2&fto ' ' " : ' : ; 

[ m 3 ] H&$iK0y 1 1 * ft&tBisiss £ 3* -f @ss 

HT'&fto ' 

[0 4] #&BJ§©kffim ©IMt^t"*^ A5 L + ---^ 
■?:25■5o 

[60 5] *%9i©lbt«l2©±(«:©WA«^-rA«B-C 

&o . . . . 

m k * ^ f 0 fs m -e & a o 

[011] *JBffl©^©ffiOj|ffiffJt*»5«fiIllB* 
<k Vttffl 1158 * * -f EB 11 1 fe a e 



1 


0 0 




1 


1 0 


SI 1 ©Etttttt 


1 


2 0 


£ 2 ©Ettfftt 


1 


3 0 




2 


0 0 




3 


0 0 




3 


5 0 




3 


5 2 




3 


5 4 




3 


5 6 




4 


0 0 


tfctldlslFS 


4 


1 0 




4 


2 0 




5 


0 0 




6 


1 0 




6 


2 0 




6 


5 0 





■5 



(8) 



1 3 7 2 9 1 



[SI] 




(9) 



#■¥7-1 3 7 2 9 1 



IM4) 



imi) 



(a) 



T1 



N 



PO L 



T2 



(a) 



(b) 



J~UT_Tl, vJUUl 




(b) 



Vi 



V2 



El! E6TT 






• +E 




— E 



(c) 



p 2 _n TL__n_ 



P2_ 



Qt_n — q_ 



Q -OJ- 

031— M" 



Pi 

Q 

031 
OG 



100 



Jl 



_o r 



v 2 " 

Pt 
Q - 



06 



120 : 




'SSSS 



160 



_Q | Q 3 , oj- 

Q qg : O-T 



3^150 




J 10 




150 
160 



QT- 



! 031— ^J" 
, OG BL_T 



120- 



x160 
,,110 



[B5] 



120. 




101 

-no.* i v>R%%m 



ioo. 4 



(10) !f$IW7 - 1 3 7 2 9 1 

[08] 




(11) 



ttBW 7 - 1 3 7 2 9 1 



[Bl 1] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□"faded TEXT OR DRAWING 
□TbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



